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"Agglomerated polyurethane foam and method 
for making this foam." 
This invention relates to an agglomerated 
polyurethane foam consisting mainly of soft polyurethane 
5 foam particles bonded to one another by means of glue. 
Such agglomerated polyurethane foams are 
already known in practice. These known agglomerated 
foams are made of waste produced when cutting gross 
blocks of polyurethane foam into cushions, mattresses, 
10 and the like. 

According to the known method, this waste is 
ground into flakes in so-called flake mills. These 
flakes are treated with glue and are subsequently 
compressed into a mould to the desired density. 
15 Thereafter, the glue is allowed to cure before 
demoulding the agglomerated foam. 

A drawback of the so obtained agglomerated 
foams is that they have a relatively high density, 
usually more than 60 kg/m 3 , and hence a much too high 
20 hardness to be used as stuffing for sitting furniture or 
mattresses. In practice, they are therefore utilised in 
other fields for example as carpet-mats, acoustic foams, 
packing materials, contour reinforcements of a sitting 
cushion or a mattress and the like. 
25 The invention has now, however, as object to 

provide an agglomerated polyurethane foam, which, in 
contrast to the known agglomerated polyurethane foams, 
is suitable for being used as stuffing in cushions, 
mattresses and the like, in other words for the same 
30 applications as the basic soft polyurethane foam used 
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for making the agglomerated polyurethane foam according 
to the invention* 

To this end, said particles have a minimally 
damaged cell structure like the structure which can be 
5 obtained by cutting pieces of said soft polyurethane 
foam and are bonded to. one another by means of said glue 
in such a manner that the agglomerated polyurethane foam 
has a density comprised between 15 and 50 kg/m 3 , the 
polyurethane foam particles having before being glued 

10 together an average volume comprised between 0.15 and 25 
em 3 , and preferably between 0.5 and 5 cm 3 . 

In contrast with the known agglomerated 
polyurethane foams, the constituent particles of the 
. foam according to the invention have a minimally damaged 

15 cell structure for example because they are obtained by 
cutting pieces of soft polyurethane foam. Possibly, 
these particles can also be obtained by other cutting 
techniques, for example by blanking, sawing and the like 
provided that also only a minimum damage of the cell 

2 0 structure is caused by these cutting techniques. On the 
contrary, when grinding soft polyurethane foam into 
flakes, the cell structure is damaged considerably. 
Moreover, the so obtained particles of the known 
agglomerated polyurethane foams have further an 

25 irregular geometry showing all kinds of tears, ravels 
and the like. As a result thereof, the known 
agglomerated polyurethane foams require a big quantity 
of glue and the constituent flakes provided with glue 
have to be compressed in a relatively far-reaching 

30 manner to obtain a sufficiently coherent entity. in 
practice, it is found that a compression up to more than 
2.5 times the initial density of the basic foam is 
required to form a coherent entity, these known foam 
agglomerates having therefore, as already set forth 

35 hereinabove, a too high density and hardness for being 
used as stuffing for mattresses, cushions and the like. 
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Surprisingly, the agglomerated polyurethane 
foams according to the invention have been found, 
however, to be not only suited for the same applications 
as the basic foam the component particles are obtained 
5 from, but moreover to show still better comfort 
properties. 

In particular these agglomerated foams have 
been found to have an improved comfort or "sag factor" 
and resilience for a similar density as the one used in 

10 sitting furniture and mattress industry and the hardness 
loss after fatigue has been found to be smaller. Figure 
1 illustrates the difference in the compression curve of 
a normal polyether foam with a density of 4 0 kg/m 3 and 
an agglomerated foam with a similar hardness and density 

15 as obtained according to the method described 
hereinafter. Further, the resilience of these 

agglomerated foams according to the invention is higher 
than the resilience of the basic foam. 

Preferably, the glue by means of which the 

2 0 particles of the agglomerated foam are bonded to one 
another is a polyurethane glue whereby the possible 
later recycling of this foam is simplified to a 
considerable extent. 

The invention further also relates to a method 

2 5 for making such agglomerated polyurethane foams. As in 

the known method mentioned hereinabove . use is made 
herein as starting material of particles of soft 
polyurethane foam with a density comprised between 12 
and 50 kg/m 3 , a polymerisable PU-glue is applied onto 

3 0 these particles, the particles thus provided with glue 

are compressed, this glue is polymerised with the 
particles in compressed state and the obtained 
agglomerated polyurethane foam is brought on atmospheric 
pressure after this polymerisation is substantially 
35 completed. In contrast to the mentioned known method, 
use is however made in the method according to the 
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invention as starting material of substantially dust- 
free polyurethane foam particles with an average volume 
comprised between 0.15 and 25 cm 3 , and preferably 
between 0.5 and 5 cm 3 , which can be obtained by cutting 
5 pieces of said soft polyurethane foam and which show a 
minimum damage of the cell structure. Further, these 
particles are compressed in such a manner and said glue 
is applied in such a quantity that the agglomerated 
polyurethane foam has a density comprised between 15 and 

10 50 kg/m 3 , and preferably between 2 0 and 4 0 kg/m 3 . 

Because use is made of substantially dust-free 
particles with a minimally damaged cell structure and 
with an average volume comprised within the indicated 
. limits, less glue is required on the one hand and, on 

15 the other hand, these particles have to be compressed 
less strongly to obtain a good adhesion. In this way, 
an agglomerated foam is obtained in the method according 
to the invention which, due to its relatively low 
density, is not only suited for being used for the same 

20 applications as the basic foam but which has moreover 
surprisingly even improved comfort properties. 

The polyurethane particles used as starting 
material in the method according to the invention, can 
in particular be obtained to this end by cutting said 

25 pieces of polyurethane foam or by blanking these 
particles out of these pieces of polyurethane foam. 
Rotary cutting knives, the distance between the mutual 
knives of which being adjustable in function of the 
desired dimensions of the polyurethane particles, are 

3 0 particularly suitable. 

Preferably, the pieces of polyurethane foam 
are decrusted in advance. 

Further particularities and advantages of the 
invention will become apparent from the following 

35 description of some possible embodiments of the 
agglomerated polyurethane foam according to \ the 
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invention and of a method for making this foam. This 
description is only given by way of example and is 
clearly not intended to limit the scope of the 
invention. 

5 The agglomerated polyurethane foam according 

to the invention consists mainly of soft polyurethane 
foam particles bonded to one another by means of glue. 
Before being glued together, the polyurethane particles 
have an average volume comprised between 0.15 and 25 

10 cm 3 , and preferably between 0.5 and 5 cm 3 . Essential for 
the agglomerated foam according to the invention is that 
these particles are glued together in such a manner that 
the agglomerated foam has a density comprised between 15 
and 50 kg/m 3 . As a result thereof, this foam can be 

15 used for the same applications as the basic foam the 
constituent particles of the foam are obtained from. 
Moreover, the agglomerated foam according to the 
invention has surprisingly, compared to this basic foam, 
a number of improved comfort properties including the 

20 higher "sag factor", the smaller hardness loss after 
fatigue and the higher resilience. Essential thereto is 
further also that the constituent particles of the foam 
have a minimally damaged cell structure like the 
structure which can be obtained by cutting pieces of 

25 soft polyurethane foam. Before discussing further the 
improved properties of the agglomerated polyurethane 
foam, a method for making such a foam according to the 
invention will first be described hereinafter. 

In the method according to the invention use 

30 is made as starting material of substantially dust-free 
particles of soft polyurethane foam with a density 
comprised between 12 and 50 kg/m 3 and with an average 
volume comprised between 0.15 and 25 cm 3 , and preferably 
between 0.5 and 5 cm 3 . As stated already hereinabove, 

35 these particles may show only a minimum damage of the 
cell structure. Such particles can for example be 
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obtained by cutting pieces of the basis polyurethane 
foam. Other cutting techniques by which the cell 
structure is sufficiently maintained and producing 
substantially no tears or ravels of the basic foam, such 
5 as for example by blanking the particles out of the 
polyurethane foam pieces, may however also be considered 
to this end. Possibly, the particles can also be sawn 
but then care should be taken that the dust and powder 
of the particles produced thereby is removed for example 

10 by providing a suitable suction or blowing device. 

Preferably, these techniques are used to make 
particles with a regular geometry, for example in the 
shape of cubes, beams, prisms, cylinders etc. However, 
this geometry has not necessarily to consist of regular 

15 bodies, but has to consist of bodies delimited by planes 
or curves with a clean cutting surface. This is clearly 
not possible with a flake mill because such a mill 
produces flakes of irregular shapes, the cell structure 
of which is moreover considerably damaged. At the same 

20 time, the foam is subjected more to fatigue and more 
dust and powder is further produced. 

In the method according to the invention, the 
pieces of polyurethane foam are for example formed by 
the waste obtained when cutting gross blocks of basic 

25 foam, which are preferably decrusted. Of course, it is 
to be preferred to decrust the gross block prior to 
cutting it. The particles obtained from such decrusted 
pieces of polyurethane foam are thus qualitatively 
identical to the foam processed into cushions, 

3 0 mattresses arid the like. 

To adhere the polyurethane particles to one 
another, they are for example first of all introduced 
into a mixing tub. Then a polymerisable glue is applied 
onto these particles, in particular by spraying it over 

35 the particles while stirring them by means of a stirring 
member. After continuing stirring for some time, the 



WO 95/14055 



FCT/BE94/0008S 



glue is uniformly divided over the surface of the 
particles. 

In the method according to the invention, a 
relatively small amount of glue is required for bonding 
5 the particles to one another, since the cell structure 
of these particles is minimally damaged and since they 
are substantially dust-free. A regular geometry, i.e. 
the absence of tears and ravels, also contributes to a 
smaller need of glue. In particular, 3 to 2 0 percent by 

10 weight and preferably 5 to 10 percent by weight of glue 
is applied onto the polyurethane foam particles, 
calculated on the final weight of the agglomerated 
polyurethane foam. 

Preferably, use is made of a polyurethane 

15 glue, more particularly a polyurethane glue on the basis 
of a prepolymer of TDI and/or MDI with conventional 
ether polyols, such as used for the production of soft 
polyurethane foams. Usually, such prepolymers have a 
free NCO-groups content in percentage comprised between 

20 5 and 25 % and preferably between 5 and 15 % for TDI- 
prepolymers and between 10 and 20 % for MDI-prepolymers . 
Such prepolymers have an analogous chemical structure as 
the foam itself which may be important later for a 
possible recycling. 

25 After applying the glue over the particles, 

they are transferred from the mixing tub to a press 
having usually the shape of a right angled or 
cylindrical block- Use can also be made of very complex 
moulds such as for example for making moulded car seat 

3 0 cushions. In these moulds, the particles are compressed 
in particular in such a manner that the density of the 
agglomerated polyurethane foam is at least 0.8 times the 
density of the polyurethane foam from which the 
particles are obtained, or the average density if these 

35 particles are obtained from pieces of foam having 
different densities. This minimal compression is 
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important to obtain a homogenous agglomerate with 
sufficiently good mechanical properties such as tear and 
tensile strength and also to obtain the advantages as to 
!, sag factor" and hardness loss after fatigue. 
5 The polyurethane foam particles, on the 

contrary, will normally not be compressed to such an 
extend that the density of the agglomerated foam would 
comprise more than 2.5 times the density of the foam 
from which the particles are obtained. Indeed, should 

10 this ratio be higher than 2.5, the hardness of the 
agglomerated foam becomes too high for replacing the 
conventional foams in the seating and mattress industry. 

After curing of the glue, the agglomerated 
foam block can be demoulded or in other words can be 

15 brought back onto atmospheric pressure. For prepolymers 
having an excess of NCO-groups, the curing may be 
accelerated by blowing in for example saturated steam 
for about 5 min. 

In conclusion, it has further to be mentioned 

20 that according to this process also post-consumer PU- 
soft foam wastes can be processed, such as for example 
from old mattresses and seats provided they are freed 
from foreign materials such as covering, springs, etc. 

A number of examples of the invention are 

25 given hereinafter, wherein the improved properties of 
the agglomerated polyurethane foam according to the 
invention and therefore also the advantages of the 
method according to the invention, are clearly shown. 
To facilitate the comparison between the different 

3 0 agglomerated foams, use is always made in these examples 
of the same glue and concentration, namely 10 % 
prepolymer on the basis of TDI with a free NCO 
percentage of 15. As example four typical basic foams 
are respectively treated in Tables 1 to 4 . The main 

3 5 properties, which are considered in this invention i.e. 
density, hardness, "sag factor", hardness loss after 
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fatigue and resilience are compared between the basic 
foams and the agglomerated foams made therefrom. A 
cutting machine with three sets of rotative knives was 
used to produce the foam particles with clean cutting 
5 surfaces. In the tables, both the distance between the 
knives and the corresponding theoretical volume of the 
particles are indicated. The apparent density of the 
particles which are loosely piled up to one another is 
also mentioned as well as the used degree of 
10 compression, which is the ratio of the density of the 
obtained agglomerated foam to the density of the basic 
foam. Similar densities from different tables should be 
compared showing that different hardnesses can be 
achieved by starting from a similar density. 

15. Example 



Table Ref . 


Column Ref. 


Density 


ILD 40 % 






in kg/m 3 


in Newton 


1 


2nd 


30.5 


174 


2 


3rd 


31.8 


141 


3 


2nd 


31.6 


103 


4 


3rd 


30.6 


92 
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CLAIMS 

1- An agglomerated polyurethane foam 

consisting mainly of soft polyurethane foam particles 
bonded to one another by means of glue, characterised in 
5 that said particles have a minimally damaged cell 
structure like the structure which can be obtained by 
cutting pieces of said soft polyurethane foam and are 
bonded to one another by means of said glue in such a 
manner that the agglomerated polyurethane foam has a 
10 . density comprised between 15 and 50 kg/m 3 , the 
polyurethane foam particles having before being glued 
together an average volume comprised between 0.15 and 2 5 
cm 3 , and preferably between 0.5 and 5 cm 3 . 

2. An agglomerated polyurethane foam 
15 according to claim 1, characterised in that said glue is 

a polyurethane glue* 

3. . An agglomerated polyurethane foam 
according to claim 1 or 2, characterised in that it has 
a density comprised between 2 0 and 4 0 kg/m 3 . 

20 4. An agglomerated polyurethane foam 

according to any one of the claims 1 to 3, characterised 
in that said particles show a substantially regular 
geometry delimited by planes or curves with a 
substantially clean cutting surface. 

25 5. A method for making agglomerated 

polyurethane foam according to any one of the claims 1 
to 3, in which method use is made as starting material 
of particles of soft polyurethane foam with a density 
comprised between 12 and 50 kg/m 3 , a polymerisable glue 

30 is applied onto these particles, the particles thus 
provided with glue are compressed, this glue is 
polymerised with the particles in compressed state and, 
after this polymerisation has substantially been 
completed, the obtained agglomerated polyurethane foam 

35 is brought on atmospheric pressure, characterised in 
that use is made as starting material of substantially 
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dust-free polyurethane foam particles with; an average 
volume comprised between 0.15 and 25 cm 3 , and preferably 
between 0.5 and 5 cm 3 , which can be obtained by cutting 
pieces of said soft polyurethane foam and which show a 
5 minimum damage of the cell structure, these particles 
being compressed in such a manner and said glue being 
applied in such a quantity that the agglomerated 
polyurethane foam has a density comprised between 15 and 
50 kg/m 3 , and preferably between 20 and 40 kg/m 3 . 
10 6. A method according to claim 5, 

characterised in that said particles are obtained by 
cutting said pieces of polyurethane foam. 

7. A method according to claim 5, 
.. characterised in that said particles are blanked out of 

15 said pieces of polyurethane foam. 

8. A method according to any one of the 
claims 5 to 7 , characterised in that said polyurethane 
foam particles are compressed in a manner such that the 
density of the agglomerated polyurethane foam is at 

20 least 0.8 times the density of said polyurethane foam 
pieces and. in particular maximum 2.5 times the density 
of these polyurethane foam pieces. 

9. A method according to any one of the 
claims 5 to 8, characterised in that said pieces of 

25 polyurethane foam are decrusted in advance. 

10. A method according to any one of the 
claims 5 to 9, characterised in that 3 to 20 percent by 
weight and preferably 5 to 10 percent by weight glue is 
applied onto the polyurethane foam particles, calculated 

30 on the final weight of the agglomerated polyurethane 
foam. 

11. A method according to any one of the 
claims 5 to 10, characterised in that said glue is 
sprayed over the polyurethane foam particles while 

35 stirring these latter particles. 
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12 . A method according to any ; one of the 
claims 5 to 11, characterised in that use is made of a 
polyurethane glue, more particularly on the basis of a 
prepolymer of TDI and/or MDI with ether polyols used for 

5 producing soft PU foams. 

13. A method according to claim 12, 
characterised in that the used polyurethane glue is a 
polyurethane glue determined on the basis of a 
prepolymer, the percentage free NCO-groups of which is 

10 comprised between 5 and 25 %. 
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